226                     THE ELECTRIC FURNACE
industry grew so rapidly that by 1904 the "Societe Anonyme Elec-trometallurgique, Precedes Paul Girod" had three large plants in Switzerland and Austria making ferro-alloys (see page 269). Girod then started the manufacture of steel in the electric furnace, using at first a resistance furnace in which he produced crucible steel. Subsequently he designed the type of furnace which now bears his name.1 This furnace, Figs. 97 and 98, is an arc-furnace having one or more depending carbon electrodes, which are all of one polarity; the opposing electrodes being a number of vertical steel bars passing through the bottom of the furnace. The furnace is usually square in section with rounded corners, and in the smallest sizes is circular in plan. It consists of an iron or steel casing lined with refractory materials, usually magnesite or dolomite, either as bricks or in the form of a rammed lining. The cover of the furnace is made of silica-bricks and can be lifted off. The steel rods or electrodes in the bottom of the furnace make electrical connection with the molten steel in the furnace. They are surrounded by the lining-material so that although the upper few inches may melt, the rods remain in place. The lower ends of the rods, which are secured to the iron case of the furnace, are water-cooled and .connected to the electrical supply. The furnace usually rests on a train of rollers and is tilted for pouring by means of a lever operated by a hydraulic ram. The furnace has one or more working doors and a spout. A small furnace of about 2 tons' capacity has one carbon electrode entering through the roof. In larger furnaces four carbon electrodes are used which are all connected in parallel to the same pole of the electric supply. The holders of these carbons are attached to standards which are supported on the furnace so that the carbon electrodes tilt with the furnace. Cast-iron water-cooled collars are placed around the electrodes where they enter the roof of the furnace in order to make a tighter joint at this point and to prevent the external portions of the electrodes becoming red hot and wasting in the air.
Comparing this furnace with a series-arc furnace like that of He"roult, the Girod furnace is simpler in operation, particularly in the smaller sizes where only one .carbon electrode is employed. In starting such a furnace, there is only one electrode to be regulated according as the current is too large or too small, while in the series-arc furnace there are two electrodes to regulate and it is essential that the right electrode should be moved when regulation is required. In starting a Girod furnace with a cold charge of scrap-patented 1905. See Trans. Am. Electrochem. Soc., vol. xv, p. 92.rochemical Industry, vol. iv, p. 53.in a steel furnace, and this is explained by the
